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METADATA DRIVEN CUSTOMIZATION OF
A COMPUTER APPLICATION

CROSS-REFERENCE TO RELATED
APPLICATION

The present application 1s a continuation of and claims
priority of U.S. patent application Ser. No. 12/984,686, filed
Jan. 5, 2011, which 1s based on and claims the benefit of U.S.
patent application Ser. No. 10/760,099, filed Jan. 16, 2004,
now U.S. Pat. No. 7,890,544, 1ssued Feb. 15, 2011. The
contents of these applications are hereby incorporated by
reference 1n their entirety.

BACKGROUND

The present disclosure generally relates to customization
ol a software-implemented business process and, more par-
ticularly, to a method of customizing a software-imple-
mented business process on a mobile computing device
without having to modily the source code.

One approach to designing and marketing computer soft-
ware-related products 1s to focus on horizontal functionality
such that the product i1s broadly applicable across large
industry segments, and across many diflerent countries.
Such a system may also desirably promote an aftermarket to
meet the unique needs of specific vertical target markets and
specific companies. Similarly, the product may desirably
promote a customer’s ability to change or customize the
product to their individual needs.

If the product cannot be extended to meet the unique
needs of a customer, 1t essentially requires a customer to
change 1ts business to match the software which the cus-
tomer has just purchased. Of course, these types of systems
are resisted by customers, since changes to business activi-
ties can be costly and time consuming.

There are a number of diflerent techniques which have
been conventionally used 1n order to enable a system to be
customized. Such conventional techmques include, {for
example, source code modification. This technique entails
providing customers with copies of the source code for the
product. It thus allows a well trained practitioner to change
significant amounts of content, and those changes can be
made to look as 1f they are part of the product, because in
cllect, they are part of the modified source code product.

However, source code modification carries with 1t signifi-
cant drawbacks. For example, source code modification
costs a significant amount of money prior to using the
product, because the user or customer must often hire
expensive consultants and developers who have been spe-
cifically trained in the nuances of how the product 1s built.
The user must then endure the risk of estimating a problem,
which 1s a very dithicult and imprecise task. Even if these
problems can be overcome and persevered, the result 1s
modified source code. When the manufacturer of the original
source code ships additional software, such as bug fixes,
updates, and new versions, the customer 1s either forced to
again hire talented engineers or developers (and hopetully
the same ones who made the original modifications), in
order to merge those modifications into the new source code
shipped by the manufacturer, and to resolve issues, one-by-
one, as they arise in the newly modified source code.
Alternatively, the user can simply go without the bug fixes
and new features that may benefit the user’s business.

In addition, source code modification makes 1t extremely
difficult to simply purchase add-on modules “off the shelf™
from multiple different vendors, because each of those
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vendors will likely have to modify the source code as well
to accommodate their specific off the shelf modules. Con-
sequently, not only must the manufacturer ship the source
code of the base product, but each add-on vendor must ship
their source as well. The user must then conduct some sort
of adhoc merge process or synthesize a single product out of
these random sets of source code. Of course, this results 1n
a brittle set of code that 1s virtually guaranteed to have
problems with upgrades or when any one of the vendors
ships a bug {ix.

Source code modification also suflers from the problem
that only one organization in the world (the specific devel-
opers or engineers who modified the source code) knows
how the modified source code product was built. Therefore,
it 1s diflicult, if not impossible, to achieve economies of scale
and product support for any of the products running at the
customer site.

The problems with source code modification increase
significantly when, even within a single customer, there
exists a diverse set of users with a diverse set of needs and
preferences. Every time one ol those users changes the
product through the source code modification strategy in
order to accommodate their particular needs, the customer
employing those users, 1n eflect, ends up with a new source
code base. In other words, the customer does not only have
a single custom code base, but 1t may actually have many
custom code bases, depending upon how many specific
users or departments within the customer have modified the
code base. Again, each time a bug {ix 1s published or a
change 1s made to a customization that applies to all users,
the customer must go through some sort of merge process
with all other copies of the source which have been made.

This 1s only a partial list of the many problems associated
with source code modification techmques. These problems
can result 1n a great deal of dithiculty for the management of
the customer, and the employees themselves.

Another technique which enables some limited modifica-
tion of a computer program that 1s based on objects includes
the addition of user fields which can be defined by the user.
In other words, each object which 1s to be “customizable” 1s
initially defined to have one or more user fields which can
be defined or used by the user, as the user wishes. While this
does allow some type of customization, it does not solve all
the problems mentioned above. It also carries with it a large
number of its own problems. For example, the naming
convention associated with the user fields makes 1t non-
intuitive and dithicult to associate the specific uses of those
user fields. For instances, the additional user fields are
typically named with very general names such as “USER-
FIELD.1” to “USERFIELD.N” It 1s diflicult, if not impos-
sible, for the users to remember what each user field has
been used for. In addition, the additional user fields do not
solve problems associated with multi-vendors or multiple
modifications by diflerent organizations. For example, 1f one
vendor or one user assigns the user fields in a first way, but
another vendor or user assigns the same user fields 1n a
different way, then there 1s inconsistency in how the user
fields are defined, and the two products associated with the
two vendors or users will not work together without even
further modification.

Other techniques for customizing have been tried as well.
For example, customizations can be made by writing custom
event code. Then, by using a one-to-one mapping to the
original objection 1n the source code, the “customized”
object can be manipulated when an event occurs on the
original object. Another techmique previously used is to
include “property bags™ or name-value pairs. Both of these
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techniques also have significant drawbacks and do not
remedy the deficiencies associated with source code modi-
fication.

It 1s becoming more common for some business applica-
tions, such as customer relationship management applica-
tions, to be implemented 1n mobile computing devices. Such
mobile computing devices include personal digital assistants
(PDA’s), mobile phones, and other mobile computing
devices. User’s of such systems generally update a database
on the mobile computing device through a synching opera-
tion with a central database of a server thereby making the
data, such as account information, accessible by the user of
the mobile computing device. Unfortunately, limitations in
the memory capacity of mobile computing devices make 1t
undesirable to perform full uploads of the data contained in
the central database, which can be time-consuming as well.

SUMMARY

Embodiments of a method of facilitating customization of
a software-implemented business process are disclosed. In
one embodiment, a subscription list of enftities 1s stored
within a mobile computing device. The subscription list
being defined by subscription metadata. Customized data 1s
received. The customized data corresponds to the entities
identified 1n the subscription list. The received customized
metadata 1s stored on the mobile computing device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of an environment 1n which the
present mvention can be used.

FIG. 2 1s a block diagram of an example of a system
configured to customize a computer-implemented business
process, 1 accordance with embodiments of the invention.

FIG. 3 illustrates an embodiment of a metadata structure
and customizations 1n accordance with embodiments of the
present invention.

FIGS. 4-6 are screen shots illustrating an example of a
customization ol a system screen 1n accordance with
embodiments of the present invention.

FIG. 7 1s a flowchart 1llustrating a method of customizing,
a solftware-implemented business process i1n accordance
with an embodiment of the invention.

FIGS. 8 A-8B are examples of graphical user interfaces in
accordance with embodiments of the imvention.

FI1G. 9 15 a flowchart illustrating method of customizing a
soltware-implemented business process 1n accordance with
an embodiment of the invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

The present invention generally relates to customization
ol a software-implemented business process or application.
However, prior to discussing the present invention in greater
detail, one embodiment of an illustrative environment in
which the present mvention can be used will be discussed.

FIG. 1 illustrates an example of a suitable computing
system environment 100 on which the mmvention may be
implemented. The computing system environment 100 is
only one example of a suitable computing environment and
1s not mtended to suggest any limitation as to the scope of
use or functionality of the invention. Neither should the
computing environment 100 be interpreted as having any

10

15

20

25

30

35

40

45

50

55

60

65

4

dependency or requirement relating to any one or combina-
tion of components illustrated in the exemplary operating
environment 100.

The invention 1s operational with numerous other general
purpose or special purpose computing system environments
or configurations. Examples of well known computing sys-
tems, environments, and/or configurations that may be suit-
able for use with the invention include, but are not limited
to, personal computers, server computers, hand-held or
laptop devices, multiprocessor systems, miCroprocessor-
based systems, set top boxes, programmable consumer elec-
tronics, network PCs, minicomputers, mainframe comput-
ers, distributed computing environments that include any of
the above systems or devices, and the like.

The imnvention may be described 1n the general context of
computer-executable instructions, such as program modules,
being executed by a computer. Generally, program modules
include routines, programs, objects, components, data struc-
tures, etc. that perform particular tasks or implement par-
ticular abstract data types. The invention may also be
practiced 1 distributed computing environments where
tasks are performed by remote processing devices that are
linked through a communications network. In a distributed
computing environment, program modules may be located
in both local and remote computer storage media including
memory storage devices.

With reference to FIG. 1, an exemplary system for imple-
menting the mnvention includes a general purpose computing
device 1n the form of a computer 110. Components of
computer 110 may include, but are not limited to, a pro-
cessing unit 120, a system memory 130, and a system bus
121 that couples various system components including the
system memory to the processing unit 120. The system bus
121 may be any of several types of bus structures including
a memory bus or memory controller, a peripheral bus, and a
local bus using any of a variety of bus architectures. By way

of example, and not limitation, such architectures include
Industry Standard Architecture (ISA) bus, Micro Channel

Architecture (MCA) bus, Enhanced ISA (EISA) bus, Video
Electronics Standards Association (VESA) local bus, and
Peripheral Component Interconnect (PCI) bus also known as
Mezzanine bus.

Computer 110 typically includes a variety of computer
readable media. Computer readable media can be any avail-
able media that can be accessed by computer 110 and
includes both volatile and nonvolatile media, removable and
non-removable media. By way of example, and not limita-
tion, computer readable media may comprise computer
storage media and communication media. Computer storage
media includes both volatile and nonvolatile, removable and
non-removable media implemented 1n any method or tech-
nology for storage of information such as computer readable
instructions, data structures, program modules or other data.
Computer storage media includes, but 1s not limited to,
RAM, ROM, EEPROM, flash memory or other memory
technology, CD-ROM, digital versatile disks (DVD) or other
optical disk storage, magnetic cassettes, magnetic tape,
magnetic disk storage or other magnetic storage devices, or
any other medium which can be used to store the desired
information and which can be accessed by computer 110.
Communication media typically embodies computer read-
able structions, data structures, program modules or other
data 1n a modulated data signal such as a carrier wave or
other transport mechamism and includes any information
delivery media. The term “modulated data signal” means a
signal that has one or more of its characteristics set or
changed 1n such a manner as to encode information in the




US 10,209,847 B2

S

signal. By way of example, and not limitation, communi-
cation media includes wired media such as a wired network
or direct-wired connection, and wireless media such as
acoustic, RF, infrared and other wireless media. Combina-
tions of any of the above should also be 1included within the
scope of computer readable media.

The system memory 130 includes computer storage media
in the form of volatile and/or nonvolatile memory such as

read only memory (ROM) 131 and random access memory
(RAM) 132. A basic input/output system 133 (BIOS), con-
taining the basic routines that help to transfer information
between clements within computer 110, such as during
start-up, 1s typically stored in ROM 131. RAM 132 typically
contains data and/or program modules that are immediately
accessible to and/or presently being operated on by process-
ing unit 120. By way of example, and not limitation, FIG. 1
illustrates operating system 134, application programs 135,
other program modules 136, and program data 137.

The computer 110 may also include other removable/non-
removable volatile/nonvolatile computer storage media. By
way of example only, FIG. 1 1llustrates a hard disk drive 141
that reads from or writes to non-removable, nonvolatile
magnetic media, a magnetic disk drive 151 that reads from
or writes to a removable, nonvolatile magnetic disk 152, and
an optical disk drive 155 that reads from or writes to a
removable, nonvolatile optical disk 156 such as a CD ROM
or other optical media. Other removable/non-removable,
volatile/nonvolatile computer storage media that can be used
in the exemplary operating environment include, but are not
limited to, magnetic tape cassettes, flash memory cards,
digital versatile disks, digital video tape, solid state RAM,
solid state ROM, and the like. The hard disk drive 141 1is
typically connected to the system bus 121 through a non-
removable memory interface such as interface 140, and
magnetic disk drive 151 and optical disk drive 155 are
typically connected to the system bus 121 by a removable
memory interface, such as interface 150.

The drives and their associated computer storage media
discussed above and illustrated 1n FIG. 1, provide storage of
computer readable instructions, data structures, program
modules and other data for the computer 110. In FIG. 1, for
example, hard disk drive 141 1s illustrated as storing oper-
ating system 144, application programs 143, other program
modules 146, and program data 147. Note that these com-
ponents can either be the same as or diflerent from operating
system 134, application programs 135, other program mod-
ules 136, and program data 137. Operating system 144,
application programs 145, other program modules 146, and
program data 147 are given diflerent numbers here to
illustrate that, at a minimum, they are different copies.

A user may enter commands and information into the
computer 110 through 1nput devices such as a keyboard 162,
a microphone 163, and a pointing device 161, such as a
mouse, trackball or touch pad. Other mput devices (not
shown) may include a joystick, game pad, satellite dish,
scanner, or the like. These and other input devices are often
connected to the processing unit 120 through a user input
interface 160 that 1s coupled to the system bus, but may be
connected by other interface and bus structures, such as a
parallel port, game port or a universal serial bus (USB). A
monitor 191 or other type of display device 1s also connected
to the system bus 121 via an interface, such as a video
interface 190. In addition to the monitor, computers may
also 1include other peripheral output devices such as speakers
197 and printer 196, which may be connected through an
output peripheral interface 195.
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The computer 110 may operate 1n a networked environ-
ment using logical connections to one or more remote
computers, such as a remote computer 180. The remote
computer 180 may be a personal computer, a hand-held
device, a server, a router, a network PC, a peer device or
other common network node, and typically includes many or
all of the elements described above relative to the computer
110. The logical connections depicted in FIG. 1 include a
local area network (LAN) 171 and a wide area network
(WAN) 173, but may also include other networks. Such
networking environments are commonplace 1n oflices, enter-
prise-wide computer networks, intranets and the Internet.

When used 1n a LAN networking environment, the com-
puter 110 1s connected to the LAN 171 through a network
interface or adapter 170. When used 1n a WAN networking
environment, the computer 110 typically includes a modem
172 or other means for establishing communications over
the WAN 173, such as the Internet. The modem 172, which
may be 1nternal or external, may be connected to the system
bus 121 via the user-input interface 160, or other approprate
mechanism. In a networked environment, program modules
depicted relative to the computer 110, or portions thereof,
may be stored 1n the remote memory storage device. By way
of example, and not limitation, FIG. 1 illustrates remote
application programs 185 as residing on remote computer
180. It will be appreciated that the network connections
shown are exemplary and other means of establishing a
communications link between the computers may be used.

One aspect of the method and system of the present
invention 1s generally directed to customizing a software-
implemented business process or application that utilizes an
object-relational (or entity-relational) data storage system.
Such customization 1s desirable to allow for aflordable
business applications to be produced that are specific enough
to 1ncrease business productivity while, at the same time, are
general enough to attract a wide customer base.

The method and system of the present invention are
particularly useful when used to provide entity customiza-
tion and filtering for customer relationship management
(CRM) applications on mobile computing devices. Such
applications are configured to help businesses build profit-
able customer relationships by allowing, for example, sales
and service employees to share imformation, such as sales
leads, customer history, and searchable knowledgebases. For
example, a car salesperson may be interested 1n the mileage
of a customer’s car, whereas an 1insurance salesperson would
rather know about a customer’s age and health history. The
present mnvention provides the tools that are necessary to
customize the application to suit the needs of car and
isurance salespeople, farmers, and other salespeople.

FIG. 2 1s a schematic diagram of an example of a system,
designated as 200, in accordance with embodiments of the
present mvention. System 200 generally includes a central
data storage system 202 on server 204 and one or more
mobile computing devices 206, each of which include a
business application 208 and a mobile data storage system
210.

In accordance with one aspect of the present 1invention,
application 208 1s drniven by metadata 212 contained 1n
mobile relational database or data store 214, which, 1n
accordance with one embodiment of the invention, 1s a
subset of customized metadata 216 contained in relational
database or data store 218 of central data storage system
202. The metadata (212 and 216) generally define the
clements of the data structures of the systems 202 and 210
and control how the application 208 operates and displays
itself. This allows the applications 208 on mobile computing
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devices 206 to be customized, through customization of the
metadata 212, to meet the needs of a vertical industry
without requiring modification to the underlying code of the
applications 208.

One advantage to this approach 1s that the metadata driven 5
applications 208 on mobile computing devices 206 can be
customized by an administrator who does understanding
how to code using, for example, graphical user interface
tools. Additionally, customizations can be easily deployed
onto the server 204 as customized metadata 216 and onto the 10
mobile computing devices 206 (e.g., personal digital assis-
tants (PDA’s), mobile phones, etc.) as mobile metadata 212
without recompiling the code for application 208. Further-
more, the applications 208 can be updated through 1nstalla-
tion of service packs without losing any of the customiza- 15
tions that have been made. As a result, the applications 208
can easily evolve along with the needs of a business without
requiring the imtervention of the developer of the business
application.

The data storage systems 202 and 210 are preferably 20
entity-relational (E-R) storage systems. However, 1t should
be noted that the present mnvention can be used with other
types of data storage systems and, therefore, 1s not limited to
E-R systems. The data storage systems 202 and 210 respec-
tively include a set of entities (or objects) 220 and 222, 25
which correspond to relational data 224 and 226 stored in the
corresponding database or data stores 218 and 214. Data
storage systems 202 and 210 also include data accessing
systems 228 and 230, which respectively provide access to
the relational data 224 and 226 by matching the data to the 30
entities 220 and 222 using entity-relational (E-R) maps 232
and 234. E-R maps 232 and 234 respectively contain map-
pings between the entities 220 and 222 and the table entries
of data 224 and 226 1n the corresponding databases 218 and
214. Data storage systems 202 and 210 can include addi- 35
tional maps, such as a map defimng relationships between
individual entities 220 and 222.

Entities 220 and 222 of data storage systems 202 and 210
can be rendered 1n accordance with metadata 216 and 212.
Accordingly, the metadata 216 and 212 can comprise indi- 40
vidual metadata entities, each of which define one of the
entities 220 and 222 of the systems 202 and 210.

As mentioned above, the customized metadata 216 of
central system 202 on server 204 1s preferably customizable
by the administrator or customizer of system 200 and a 45
subset of the customized metadata 216 1s provided to the
system 210 of the mobile computing device 206 and stored
as metadata 212. Preferably, metadata 212 of mobile com-
puting device 206 defining entities 222 i1s preiferably not
customizable by the user of the mobile computing device 50
206. As a result, the customized metadata 216 also operates
to customize the business application 208 of the mobile
computing device 206, as will be discussed below 1n greater
detaul.

The metadata 216 and 212 define basic classes of content 55
for the entities 220 and 222 including data content and user
interface content. The data content represents information
that the system stores. For example, the data content may
include customers, inventor items, orders, etc., each of
which 1s defined by a data field. User interface content 60
includes content that a user sees on a screen or report. It may
contain such things as layout information, messages, data
ficld labels, etc. These types of contents, as well as other
types, can be customized in accordance with various
embodiments of the present invention. 65

Metadata 216 are customized using customization tool
240 based upon input 242 from an administrator or customs-
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1zer of system 200. Customization tool 240 generally pro-
vides a graphical user interface that assists the customizer
242 through the process of customizing metadata 216.
Initially, each new metadata entity may consist of a base
metadata entity that contains default data and user interface
content settings. The user interface of the customization tool
240 preferably allows the customizer to add, delete, and
modily the data and user interface content of the base
metadata entity. Once the customized metadata 216 1s pro-
vided by the customizer, it will be used to customize the
application 208 of the mobile computing device 206. When
the application 208 1s updated or a new software package 1s
installed on mobile computing device 206, the customiza-
tions are installed and applied automatically without user
intervention.

FIG. 3 illustrates a metadata structure and metadata
customization in accordance with embodiments of the
invention. The metadata structure 1s 1llustrated by a portion
of a metadata structure tree 250. It will be appreciated that
the portion of tree 250 shown 1n FIG. 3 1s illustratively but
a very small portion of a much larger tree that defines
customized metadata 216 for system 200. Portions of the
metadata structure tree define metadata entities, such as
metadata entity 252, which correspond to entities 220 1n data
storage system 202.

The portion of metadata structure tree 250 shown 1n FIG.
3 1llustrates that the metadata includes a Form section (user
interface content) which itself includes a Customer_ Main-
tenance Screen. The Customer Maintenance Screen
includes fields (data content) which have a plurality of Tab
controls. Tab control 1 has a Field 1 associated with it. Field
1 has a plurality of properties, including the field name, the
background color for the field, whether the field 1s enabled
or disabled, the length of the field, and the data type for the
field (which 1n this case 1s Max Value). Of course, the field
can have a plurality of additional properties as well.

In order to customize a metadata structure 250, the
customizer 242 iputs the customization specification
through customization tool 240. Customization of the meta-
data 216 can be achieved through direct input of the setting,
or an addition of a node. For example, the background color
for the field having a name “foo” 1s yellow 1n metadata
structure 250. Assume that a customizer wishes to change
the background color to blue. In that case, the customizer
makes the change by directly iputting the color change to
blue through the graphical user interface provided by the
customization tool 240.

Alternatively, customization of metadata 216 can be
achieved by using deltas. A delta represents a change in the
metadata structure 250 from 1ts original form. A customi-
zation can contain any number, n, of deltas, each delta
representing a specific change relative to a known instance
of a base structure. Further, the delta need not simply
represent a change to an existing node, but can represent the
addition of a new node 1n the metadata structure 250.

For example, 1n order to make the change described above
with respect to the field named “foo™, the customizer will
make a single customization containing a single delta. The
customization 1s relative to the field “foo” under Tab 1 of the
Customer Maintenance Screen. The customization can be
stored 1n a separate part of the metadata store (database or
data store 218) or 1n a metadata customization entity 252
which 1s mapped to the relational database 218. A metadata
customization table 254 1n relational database 218 contains
a metadata ID 1dentifying the background color property of
field 1 under tab 1 of the fields in the Customer Mainte-
nance_Screen portion of the Forms. Table 254 also includes
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delta information which identifies the delta, that being that
the background color of the field 1s changed to blue. Thus,
the delta 1s not a copy of the source that has been modified.
Instead, 1t 1s only a specification of which value 1n structure
250 should be modified. By only tracking deltas, it 1s
possible for many modifications to be dynamically applied
to a target enfity.

FIGS. 4-6 illustrate an example of a customization of
application 208 through metadata customization. In the
example 1llustrated 1n FIGS. 4-6 assume that a car dealership
Mortens Autos purchases a financial soitware package. After
installation and running of the application package, Mortens
Autos customizes the product to add fields (data content) to
track each customer car preferences (such as color, engine,
make/model, etc.). Assume that Mortens Autos also adds
new fields to a customer screen for the customer car prei-
erences, and removes a number of unused fields.

FI1G. 4 illustrates a screen shot 260 of a default customer
screen displayed by the financial package purchased by
Mortens Autos that has been generated 1n accordance with a
default or base metadata entity. It can be seen that screen 260
includes order summary fields which are not generally used
in the car dealer industry. FIG. 4 also shows the same
customer screen 262 after customizations to the metadata
entity have been implemented. The original order summary
fields have been replaced with fields indicating the custom-
er’s last purchase and last purchase date. In addition, a car
preferences tab has been added to display the customer’s car
preferences. This 1s all accomplished simply by customizing
the associated metadata 216 using the customization tool
240 of system 200, as discussed above.

Next, assume that another business solutions provider,
Consoto, introduces electronic mail notifications for service
reminders. Assume further that the customer entity provided
by Consoto also adds a string to the customer entity for the
name of the customer’s favorite technician and a text box for
a new lield to the customer screen. An example of Consoto’s
customer screen 1s 1llustrated 1n FIG. 5. Assume that
Mortens Autos buys, from Consoto, a software package to
run the service department.

After the installation, all previous customizations still
work without manual intervention or rework. This 1s shown
in FIG. 6. For instance, the customer’s car preferences field
1s shown on the screen and the original Order fields are
removed from the screen. Similarly, Consoto’s changes to
the customer screen are also provided. Specifically, the new
fields on the customer entity and text boxes on the customer
screen are included. As 1s described above, when the new
soltware package 1s installed, the customizations take eflect
without automatically, without user intervention.

Another aspect of the present invention allows for users of
the business application 208 on remote or mobile computing,
devices 206 to control which customized metadata entities
will be rendered thereon. This allows the user to avoid
loading large amounts of unnecessary data to the mobile
computing device 206, which generally has a limited data
storage capacity as compared to non-mobile computing
devices, such as desktop computers. Additionally, this aspect
of the present mvention allows the user to select only those
entities that are relevant to his or her business practice. Such
filtering of the customized metadata allows the user to
operate the application more efliciently by avoiding having
to sort through a large number of entities, which the user 1s
not associated with.

A method of customizing a software implemented busi-
ness process or application in accordance with the above-
described aspects of the present invention will be discussed
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with reference to the flowchart of FIG. 7. At step 270 of the
method, customized metadata 216 defining entities 220
(FIG. 2) 1s provided. This step 1s preferably performed as
described above using customization tool 240. The custom-
1zed metadata 216 and data 224 corresponding to the entities
220 are then stored 1n a first data store 218 of system 202,
at step 272.

Next, at step 274, a subscription list of the customized
metadata entities 216 1s provided on the mobile computing
device 206. The subscription list 1s defined by subscription
metadata 276 stored 1n a subscription data store of mobile
computing device 206, as shown 1n FIG. 2. The subscription
list or metadata 276 identifies a subset of the customized
metadata entities 216 contained in data store 218 of data
storage system 202.

The subscription metadata 276 1s preferably generated by
the user through a subscription interface 278 shown 1n FIG.
2. Subscription interface 278 preferably includes a graphical
user interface. In accordance with one embodiment of the
invention, the graphical user interface provides a list of the
customized entities 216 by name that can be selected by the
user for inclusion 1n the subscription list 276. The graphical
user mterface preferably organizes the customized metadata
entities 216 for presentation to the user or provides options
to the user as to how the subscriptions to the customized
metadata entities are to be presented. An exemplary graphi-
cal user interface 280 1s shown 1n FIG. 8A, which provides
the user options of displaying all of the subscriptions or
accounts by selecting check box 281, only the active
accounts by selecting check box 282, accounts by Postal/ZIP
code by selecting check box 283, or the accounts organized
by state by selecting check box 284, for example. The user
can also designate the particular accounts that will comprise
the main list of customized metadata entities 216 or accounts
from which the subscriptions are made, and the particular
states or Postal/ZIP codes that are to be used to organize the
main list ol accounts by selecting, for example, the corre-
sponding arrow 1con 285.

Once a selection of the desired list of customized meta-
data entities 216 1s made by the user of mobile computing
device 206, the customized metadata entities 216 or
accounts are presented accordingly. FIG. 8B 1s an example
of a graphical user interface 286 presenting a list 287 of
customized metadata entities 216 or accounts 1n accordance
with the user’s selection from the options presented 1n the
graphical user interface 280 shown 1n FIG. 8A. The user can
select 1ndividual customized metadata entities 288 or
accounts from the presented list 287 1n accordance with
conventional methods. In the present example, the user
selects individual customized metadata entities 288 or
accounts for subscription by highlighting an individual
entity 288 and selecting arrow 289 to add the entity 288 to
a subscription list 290. Individual entities 288 can be dese-
lected from the subscription list 290 1n a similar manner by
highlighting the particular entity 288 and selecting arrow
291 to remove 1t from the list 290.

The graphical user interface 280 can also provide the user
with information as to an estimated amount ol memory
storage that remains available to the mobile computing
device 206 after a synch i1s performed to load the entities 216
of the subscription list 290 into the device 206.

It should be understood that many other types of graphical
user interfaces can be generated by subscription interface
278 to provide the user with a means for selecting the
desired customized metadata entities 216, such as drop-
down menus and other suitable interfaces. Once the user
makes the selection of the customized entities to be included
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in the subscription list 290, the subscription metadata 276
that defines the subscription list 290 1s generated and stored
in a subscription data store.

At step 292 of the method of FIG. 7, the customized
metadata or entities 216 corresponding to the entities 282
identified in the subscription list 276 are sent to the mobile
computing device 206. In accordance with one embodiment
of the mvention, this data transmission 1s performed using
synchronmizer 294, shown in FIG. 2. Synchronizer 294
includes sync engines 296 and 298, which are configured to
form a communication link between central and mobile data
storage systems 202 and 210 and allow system 200 perform
a sync operation between central and mobile databases 218
and 214 in accordance with known methods. Such sync
operations are preferably substantially performed in the
background to allow the user of the mobile computing
device 206 to access and operate the application 208 without
interruption.

During a sync operation between the central and mobile
data storage systems 202 and 210, the subscription metadata
2776 1s read to determine which customized metadata entities
216 are to be sent to the mobile computing device 206. Next,
only the customized metadata entities 282 identified 1n the
subscription list 276 are sent to mobile computing device
206, which are then stored in data store 214, as indicated at
step 300 of the method. Alternatively, when mobile com-
puting device 206 already includes customized metadata 212
in data store 214, the synch operation between the central
and mobile databases 218 and 214 can simply mvolve
replacing the existing or old customized metadata with the
new customized metadata. Preferably, only the customized
metadata 216 contained 1n central data store that has been
updated since the last synching operation 1s sent to the
mobile computing device 206 to either replace the corre-
sponding old customized metadata 212 or be added to the
metadata 212.

Preferably, the data 224 that corresponds to the custom-
1zed metadata entities 282 i1dentified 1n the subscription
metadata 276 are also transmitted to mobile computing
device 206 and stored 1n data store 214 by data accessing
system 230. The application 208 then renders or populates
the entities defined by the customized metadata entities 212
using the corresponding sent data 226 contained 1n data store
214. The populated or rendered entities 222 can then be
displayed for the user on the mobile computing device 206
in accordance with the form or view defined by the corre-
sponding sent customized metadata 212.

One alternative to transmitting the customized metadata
216 and the corresponding data 224 separately to mobile
computing device 206 is to transmit rendered or populated
entities 220 that correspond to the customized entities 282
identified 1n the subscription list 276. This embodiment of
the method of the present invention 1s 1illustrated 1n the
flowchart of FIG. 9. The method mitially begins in accor-
dance with steps 270, 272, and 274 of the method discussed
above. Accordingly, customized metadata 216 1s provided at
step 302, the customized metadata and corresponding data
are stored at step 304, and a subscription list of the entities
defined by subscription metadata 1s provided at step 306.
However, rather then sending the customized metadata 216
and the corresponding data 224 separately to database 214 of
mobile computing device 206, the entities 282 identified in
the subscription list 276 are rendered or populated, at step
308, with the corresponding data 224 1n accordance with the
customized metadata 216 to form populated entities or
objects. Next, at step 310, the populated entities are sent to
the mobile computing device 312 (FIG. 2). Finally, at step
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314, the populated entities are stored in an object data store
316 of the mobile computing device 312, as illustrated 1n
FIG. 2. Preferably, only the populated entities that have
changed since the last synching operation are sent to mobile
computing device 312 to replace old populated entities
contained 1n the object data store 316 or to be added thereto.
As a result, there 1s no need to render the entities defined by
the customized metadata 216 in the mobile computing
device 312. Instead, application 208 of mobile computing
device 312 can directly access the populated entities and
display them to the user.

Although the present mvention has been described with
reference to particular embodiments, workers skilled in the
art will recognize that changes may be made in form and
detail without departing from the spirit and scope of the
ivention.

What 1s claimed 1s:

1. A computer-implemented method performed by a client
computing device, the method comprising:

recerving an indication of a data object selection 1nput

associated with a client application;

based on the indication of the data object selection nput,

selecting a subset of data objects, the subset comprising,
some, but not all, of a set of data objects associated with
a remote server computing system that 1s remote from
the client computing device;

generating a subscription list that identifies the selected

subset:

transmitting an indication of the subscription list to the

remote server computing system;

recerving, ifrom the remote server computing system,

generated customized metadata that:

1s based on the subscription list, and

represents a change in a metadata structure that defines

a customization to the subset of data objects;

generating a user interface display that 1s associated with

the client application and utilizes a customized layout,

defined by the received customized metadata, to

replace a first layout associated with the user interface

display; and

generating a rendering 1instruction to render the user

intertace display on the client computing device.

2. The computer-implemented method of claim 1,
wherein the customized metadata includes a metadata delta
that represents a change 1n a metadata structure that defines
the user interface display.

3. The computer-implemented method of claim 2,
wherein the metadata structure defines user interface con-
tent.

4. The computer-implemented method of claim 3,
wherein the metadata delta 1dentifies a change 1n a metadata
value from a default value.

5. The computer-implemented method of claim 3,
wherein the customized metadata includes a plurality of
metadata deltas, each metadata delta representing a specific
change to a portion of the user interface content.

6. The computer-implemented method of claim 3,
wherein the metadata delta represents an addition of a new
node 1n the metadata structure.

7. The computer-implemented method of claim 3,
wherein the metadata structure and the changed metadata
structure are stored separately 1n a metadata store associated
with the client computing device.

8. The computer-implemented method of claim 1, the
method comprising:
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generating a representation of a subscription user inter-
face that includes a data object selection user input
mechanism;
receiving the indication of the data object selection input
through the data object selection user input mechanism;
storing the subscription list within a data store of the client
computing device; and
utilizing the customized layout to replace a default layout.
9. The computer-implemented method of claim 8,
wherein the customized mctadata corresponds to the data
objects 1dentified 1n the subscription list, and i1dentifies at
least one of:
a field that 1s removed from the user interface display; and
a field that 1s added to the user interface display.
10. The computer-implemented method of claim 1,
wherein the subscription list 1s transmitted from the client
computing device and the customized metadata 1s received
as a response to said transmission of the subscription list.
11. The computer-implemented method of claim 1,
wherein the subscription list 1s transmitted over a network,
from the client computing device to a synchronizer.
12. The computer-implemented method of claim 11,
wherein the customized metadata 1s received, over the
network, by the client computing device from the synchro-
nizer.
13. The computer-implemented method of claim 1,
wherein the customized metadata includes metadata corre-
sponding to orders.
14. The computer-implemented method of claim 1,
wherein the application 1s associated with an enterprise
resource management application.
15. A client computing device comprising:
a communication interface configured to communicate
with a remote server computing system, that 1s remote
from the client computing device, over a communica-
tion network;
one or more processors; and
memory storing instructions which, when executed by the
one or more processors, configure the client computing
device to:
receive an indication of a data object selection input
associated with a client application;

based on the indication of the data object selection
input, select a subset of data objects, the subset
comprising some, but not all, of a set of data objects
associated with a remote server computing system
that 1s remote from the client computing device;

generate a subscription list that 1dentifies the selected
subset;

transmit, by the client computing device to the remote
server computing system over the communication
network, an indication of the subscription list;
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receive, by the client computing device from the
remote server computing system, generated customs-
1zed metadata that:
1s based on the subscription list, and
defines a customization to the subset of data objects;
generate, by the client computing system, a user interface
that 1s associated with the client application and utilizes
a customized layout, defined by the received custom-
1zed metadata, to replace a first layout associated with
the user intertace; and

generate a rendering istruction to render the user inter-

face.

16. The client computing device of claim 15, wherein the
customized metadata includes a metadata delta that repre-
sents a change 1n a metadata structure that defines the user
interface.

17. The client computing device of claim 16, wherein the
metadata structure defines user interface content and the
metadata delta 1dentifies a change 1n a metadata value from
a default value.

18. The client computing device of claim 15, wherein the
instructions configure the client computing device to:

transmit the subscription list over a network to a synchro-

nizer; and

recerve the customized metadata over the network from

the synchronizer.

19. A computer-implemented method performed by a
computing system comprising:

recerving a subscription list from a client computing

device that 1s remote from the computing system over
a communication network, the subscription list 1denti-
ftying a subset of data objects, the subset comprising
some, but not all, of a set of data objects that are defined
by a metadata structure stored in association with the
computing system;

generating customized metadata that:

corresponds to the subset of data objects 1n the sub-
scription list, and

represents a change to the metadata structure that
defines a customization to the subset of data objects;
and

transmitting, to the client computing device, the generated

customized metadata that represents a change, to a user
interface display associated with a client application on
the client computing device, that replaces a first layout
associated with the user interface display with a cus-
tomized layout.

20. The computer-implemented method of claim 19,
wherein the generated customized metadata comprising a
first metadata delta that identifies a change 1n a metadata
value from a default value and a second metadata delta that
identifies an addition of a new node 1n the metadata struc-

fure.
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